The papers on INDOOR. ENVIRONMENTAL TECHNOLOGY are issued fo r early dissemination of r,eseatrch results from the Indoor Environmental Technology Group at the University of Aalborg. These papers are generally submitted to scientific meetings , conferences or journals and should therefore not be widely distributed. Whenever possible reference should be given to the final publications (proceedings , journals , etc.) and not to the paper in this series . 
I N STITU TTE T F OR BYG N I N G ST E K N IK
DEPT
INTRODUCTION
The main function of a kitchen hood is to extract pollution from cooking in order to keep the pollution level in the occupied space as low as possible. Basically a kitchen hood is intended to provide an air movement that will carry pollutants from the domain of release into the exhaust opening. It is common practice to characterize pollutant removal performance of kitchen hoods in terms of capture efficiency defined as the ratio between the flow rate of captured pollutants and the total emission rate of pollutants from the source. Although fairly simple in principle it is far from obvious how to estimate capture efficiency of a local exhaust system, e.g. a kitchen hood. As discussed elsewhere (1) standards for testing of kitchen hood capture efficiency are available. The purpose of this study is to introduce some fundamental concepts of local exhaust capture efficiency, and to derive general recommendations for testing of local exhaust systems. The study is not aimed at kitchen hoods but at local exhaust ventilation in general.
METHODS

Concepts of local exhaust capture efficiency
Consider a local exhaust opening (flow rate C!Je) at a source of constant emission rate, S. At steady state the capture rate of the exhaust is S 1 e and concentration at the exhaust duct is C 1 e. Then the total capture efficiency is (1) As pointed out by Jansson (2) S 1 e should include only contaminants being direct captured. Let this "direct" efficiency be denoted Tldle· An estimate of Tld 1 e can be obtained from a mass 
(2d)
By definition the direct capture efficiency, 11d 1 e, is derived from
Emission rate is considered to be known, and S 1 c is obtained from exhaust duct data. Consistent estimates of Sin,Ie and S s,Ie require detailed recording of trajectories of all fluid elements of contaminants. In this study two experimental methods for estimation of T)d 1 e are given: a numerical method and a field method. Those methods are applied to a case of a passive contaminant source located 0.2 m below a square exhaust opening (0.1 x 0.1 m). To demonstrate the influence of the size of the control box on direct capture efficiency, two different sizes are considered: cubes with edges of 0.25 m (box A) and 0.40 m (box B), respectively.
Numerical method
The TEACH-code is used for steady state calculation of the 3-D velocity and concentration field under isothermal conditions. The standard two-equation k-E turbulence model is used (3) . A more detailed description is shown by Madsen et al.(4) . The model is applied to an actual test room with a local exhaust system ( Figure 2 ). The numerical model is validated in the laboratory using the test room shown in Figure 2 . Validation is performed in terms of air velocity field and local mean age of air, and a fair agreement has been obtained (4) . (4) where vD = lvD I for air velocity into the box, and vD = 0 for air velocity out of the box dc/dx = ldc/dx I for diffusion into the box, and dc/dx = 0 for diffusion out of the box p = density of contaminant 4 Let capture efficiency derived from Sin be denoted 11',e· From Equations (2c) and (3) 
Field method
From an experimental point of view the approach of Equation (3) 
No strategy seems available when representative locations for measuring concentrations are to be selected for the estimation of <cb>. In this study two strategies are applied: (a) sampling at centres of surfaces of a cube without taking knowledge of airflow patterns into account 
a.i denotes the fraction of air entering the cube, removed direct by the local exhaust system. In this study a.i is "measured" by releasing a small amount of smoke at location No. i. By following the trajectories of the smoke a visual estimate of a.i is conducted. To take into account the fluctuating behaviour of the flow field, an average of ten observations is used. It is recognized that the technique used for estimation of a.i is somewhat subjective and further development is called for in this area. In actual field studies concentrations of true contaminants are measured. In this study, however, contaminant concentrations are computed by the numerical model. <cb> is obtained from Equation 7.
RESULTS
Estimated a.-values and computed concentrations are given in Table 1 for the two box sizes. 0.79 ± 0.25 11.7 Estimated local exhaust capture efficiencies, 1ltot 1 e,'tl\e,112a 1 e,11 2 \e are given in Table 2 . 112ale is computed without information on the flow field at the boundaries of the control box. 
DISCUSSION
Direct capture efficiency is considered to be the most useful parameter of a local exhaust ventilation system. However, for application in general no consistent approach for estimation of this parameter seems available. In this study fundamental concepts are introduced and different approaches for estimation of direct capture efficiency are applied. 11 1 1 ., computed by the numerical model, is an underestimate of the true capture efficiency. The total capture efficiency, 11 1 eto', is an overestimate. As observed from Table 2 and Figure 1 , capture efficiency, except total capture efficiency, depends on size and location of the selected control box. 11 1 ed will be close to, but above, zero if the control box diminishes to a narrow column between the contaminant source and the exhaust opening. As box size increases, direct capture efficiency approaches total capture efficiency. Up to moderate box sizes, Madsen et al.(4) observed a positive correlation for 11 1 e 1 • Even for large boxes 11 1 • 1 does not approach 11 1 etot. This result indicates that further development of the numerical method is needed.
It is common practice, (5) and (6) , to estimate capture efficiency from data obtained by sampling from locations in a grid (rh.
2 ).However, no sampling strategy is described. In this study two different strategies are applied: (a) sampling at centres of surfaces of a cube without taking knowledge of airflow patterns into account (11 1 .2a), and (b) sampling at centres of surfaces of a cube taking knowledge of airflow patterns into account (11 1 /b). As observed from Table 2 , 11 1 .2a is at a level comparable to 11 1 • 2 b. This outcome is to be considered as a coincidence, due to inconsistent data, e.g. as observed in Table 1 at surface No. 1 (box B). A high concentration at the surface indicates a flow of contaminants from the source out of the box. However, a high value of U; indicates a contaminant transport into the box.
It is emphasized that as the number of sampling points increases and information on air movements at the boundary of the control box is improved, 11 1 •
